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Title: Method and apparatus for circulating phase in phase synchronizing loop 
Abstract: 

The present invention relates to a method and apparatus for circulating a phase 
in a phase synchronizing loop. Among a plurality of signals which are phase-shifted 
with respect to another signal, the another signal is used as a clock signal repeatedly in 
order to substitute a signal, and phase error of the clock signal with respect to a 
reference signal is reduced. The timing of the substitution is established to occur 
during a waiting period to reduce disturbance of the clock signal. Also, if a 
predetermined signal occurs over at least one cycle following a clock provided by a 
signal right before the predetermined signal, the signal substitution occurs in response 
and thus prevent erroneous substitution which is caused when a signal is substituted by 
another signal. 
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IWM 9\& 20|E|^ s^2| i!2 gOUAi, tl CHflKsitet itut ion)8|9| ^loH QE £!3:7r £!§: 

SA1 ^ Ar©£IO|, 715 mmW CHt!" 2*« 3-^AISJQ. 0|E1^ CHH = CH7I 

i^mE^ EhOiatlOi £!£01l CH^ HEW S±AI?!P-. Eth US dsCHI 

£JoH S3EI = 1-^CHI ^tOICH ils^ 3 CHE tl" AhOlM 0|# I^JulS, 0 1 Oil Sa*KM S9| £! 

H 0139^ OI^CHAl tJ" H&?t LIE dl^ CHI! [ffl ft h «ffh= fflfl £W(erroneous subst itut ion) ■ » 

£*jgr 

E IS e W921 tiAINOtl CD* ff&S AhgoF~ k\±™2\ ;>H^2j MEOIP-. 
E 2^ EE 12| (rotator; 14)21 M^EOtEr. 

E 3§ £ 2^1 SOIS-fl (phase shifter; 144)°J S3 R±m EAI^fe E30IQ. 

E 4ir E 221 013*1 (Phase selector; 148)2j S*! EAIufe ESOIQ. 

E Sir B WS2| tf AIW2| iSI £AI*fe ErOISEOlO-. 

E 6^ E 22J E|ErOIDi(retimer; 154)2] 5*! EAIufe ESOIQ. 

E 7S E 12) S El (22)2] R^M EAIfttc E30ID. 

b ts§ S2j^i cm ^tiot si^oi, 4^1 ^ts^ b saiiakhi s-^eioi 

g BH S 0| 0 |SQ ( 

'High Speed Differential CMOS Sine-Wave Receiver with Duty Cycle, Control Means' (a^^: 1997^ 4 
M 18^, DR mtrt Bl 844504s) 
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Osc il I ator™ '(¥§] S : 'l996t5~ H3lT 31 8J / OR «H fRS S3 S : a 7422205: )7 '§? 

'Method and Apparatus for Coupled Phase Locked Loops' (^S^ : 1998^ 1§ 781, OR slffl i^^s: 
HI 09/004 J 362) 

a ggs %J\ ^^(phase locked loop; PLL)0fl HtfSlOIDI, Q ?fl|a|££& DmiHSIiSIMSM 
fflSS Wmi>t 1T£ MUM IrtWPI ArgEIrr fl« §71 9£0|A| flH|aje! £»0I 5ffi- 301 

a±m ggftpi 9iti a»bo. aausfflsi pll^ koi^oii sjgma. b*hm sa, mm amiss 

DH^ SrSOl &ti\N, OlEIti- PLL2J ^ il^CHiAi ^Slf 4= 21= 

XIE1 (Jitter)* SftfAISO. OlEItt AIE1^ DK3|3£ = £AIAI0|IAI AI-SEIS DS 3^ CHI □ 



mm sum nm 1 
IlwOSMSilll 



i 

6W; 3! ii)flll 6!2 5! HI2 CH 71 (quiescent) #EH°J ?Ztf)l 




e ITS 2J E ig M oiCHM, HI1 H±7[ M2 CH*II£! §0fl 313 dS^I SjOiE £}• A10IM 01 

W»«ra 01 Oil SS«KD HI 3 dS2| CH3ffl7|- OI^CHSO. 

^ ! a n SYS 8i *' an ?ie 30,512 

fiJPg SS/83 ffi&ffll&ffiffi * S852M " » 3a SM 1,2 
^^'UHftFitofg'A' USSR AJSS 1,2 dSB n " tt SWI a3 

s/OTi^g ass a* ?is as^s^tiismari^ia tea 

S^i^ 01 §il * h01 = :71 ra 3 *^ oi^oixi » i!27i as iiss ch*iii an w^s^ chsi sum 

£ 1011 B WS°1 UhSS|« flAIWW EAIE10) SiQ. AI^S!(10)S 2l^s«°g ^3 715 MH- 

E 121 OK Oil A| 2| 715 li§ 200 MHz dSOIQ. M\ Wm£ ^CH^°S DH° ^ 800.4 MHz ^El^CHI 
A1 iJS l h 45S3:l(12), HJB^*W& 53 surf ace acoustic wave; SAW) Bfa^lM 2J§H i! 

JQ. SAIS tfA|0U°l ^»S«(14)fe SAW ^S?I(12)£^E12| 




E*!- XIII 15 iJ2^ ^^7|(divider; 18)011 21&B 3 ^m&l 3911 3= i!2 ^Kl^^ 'ID 

10-2 



1=1999-0066804 



chh mm - £Ali!)E|Di, *l# a«S«(20) SI E|A!ij I!E1(22)£ HfiiSD. B £A|fl|011A1 g 

^71 (18)^ 2£ SWD. 

S»S«(20)fe 7|5 mm aS2r 11 M^M HIHuKQ, Z\#*m S.Mt[~ t\L[ 0I&2J ilsi ^ 
01 at!" £l# a«SW(20)£ S73EI01 Si^Cfl, CErEI-Ai g SAHAIQIIAI" COM CHS KM ^AUSffl 
71 #51-73 SfeD. D1IM MCH Hyatt ^011711 ¥01 S OR ^32 31 5,546,052s: 'Phase Detector with 
No Phase Error' M tit 4= SID. 

£-71 SAI^ LI Ail HEi(22)M mtVi £»8»(14)S EIE^ISD. 

Sif LHg£^¥E1, SAW 71 (12)2| 800.4 Mrfe2J ^DK^h £&5a(14) SI M^7|(18)01IA1 2^ 
El 71 UJIS01L HE™ M^BJ ~Eh££ 200.1 MHzOI ElEfe 2M OltHoHO): *J-Q. [KMd HIE^ 1^ SI 
EIE^ M^CHI CH*I £^3 AIM mm S?73-= 715 S«HI bUfrH gjg*J 733 ?I#»3S UTErED. HE1 
E^ £8Sa(14)£ E|E^ nCHI ll}E Sill 1^)M 715 M^l- ?|£f §7imm7| ««L a 

s S SH-I-2J aSS^Ei *J- ^ as3^ AI3£! Q-g afiHW Jill mm d2g^ ^eh£| ^M 3 
^^o^ djswsogai XIII M^ dsf ^^^5:^ ig^Ot i*D. 

E 2M S2*H31 E I2| SSS»(14)S| S5| £4011 CHoFDj A1#*JD. 

»27|(12)2| d2z silt* ^a7l ^|-3(ftmi3; load stage) ^011 HhOIOI^M 37151-01 gj 
q S^Fz 4=a7|/£E| ArOlM £SSa (differential receiver/duty cycle adjuster; 

142)2| £S5WI (14)011 Slfl 4*dBD. OIHt!- ^a7|/SE| AhOlM £SS» (142)01 EH«J »A0tt 
^ICHIAH S2g 5m 0|#2j &B $5185(011 JHAI E| CM Sl£D|, UJEM B SA1IA101|A|^ O|0fl EHt!" 

HEIH UA1 5X| (142)011 2]t« & h S7|(12)*l ITS7ld2) i!22J 1/2 ?M-4*« 7 r AI£ A, 

B, C, SI DS tJ- All ^ 21 as8 4iSg5r= ?|& H0IS*| (144)011 £^E|D1, COAi as B^ 

A01I 90E 73 3 El D|, £!£ C= as BCHI CHfl 90E XI 3 El EM, a 2 D= a 2 C0|| CH^H 90E 

waacKfloiAi ir^a »ai oi^hj v^bsoiai «^aoisw(i44)s *»s«(i4) lh^ ¥soma- 
'SBSW'S saieioi as). 

□IM 47H21 ^iJ2 (quadrature) ds: A, B> C, ^ 0^ fl^ flH|S«l(148) SI ^EIM^IAI (146)S 

ssaa.^ioiiAi s-^a s-s m^^aoiiAi^ tt^xm 'aoi saieich 2i§). ^i^- 

AiEH^xj(148)^ AJ2§ ^^^Ai ^^&x|(14)^¥Ei ^^E|^ 47H2J ^2 A, B, C, S! 0 eOllAi 
§H-r2J dsi 2^2£ d^ti-CK 0|E1*J- ?|£ flBISfl (148)S^E1 ^ElM^lj A1 (146)S 3^ 

E|^ q0, q1 # q2 q3 §2| ^L[2\ £(H| ^H_ r 2j Ajsl e!7Kassert)*^S^ *B^H2! 

a. §eim*jai^ x\m\n s^ei^ ^is: soui <^^a ^eim^jaioii cHti- 

#S OIDI gAIEIDI 2*71 tlBSOIL H S Ail A1 CHI Ad S 01011 EHf ^Si 4S^Eh 

^E|gejA1(146)S¥Ei aieh^o^ ^q^i /js;^ ^r^M ^A|^|7| ^|^H ElErOISOl ^fi*l"A|2J DI^CHI 
CKI- dS^Ai ^iS MSI7ILK ^ E -^^^^ A-II^EI^ EIEK3 1 EH (154)011 2J^H 3A1 

E|Eroi9(retlBlng)Sa. 

E 3M &5UI-01. 3 OlS-fl (144)011 EH^hOI ^7^^^ ^AIIoCT SStHIr. SOISM (144)fe 5 
7H2| AI9 fUil(164, 166, 168, 170 SI 1?2)g J[Z1L[. MUM^(164)2J NOT 3 Ah^2J 

^j^^S EIE H -»EI01 MiiMM(166)21 S^o^ MUM^(166)2J gqn M^e#(168) 

2] g^Q, S1!MM(168)2J M^jMM(170)2] gj^^^ S^aCr. Sgl^(170)2J 

M^IMM(172)2J S^^EK M^'MM2J ^El AhOIMOl ^271 d5 

§^SM(i64)^ xi-a2j not m^m ah^si zms.^ eie^*^^ ^a?i(i2)2i %m as:2i 

2^ ^^tlCh. [H21"^!^^> Ail 1 mmO\ ^2^1(12)21 ^Kr4^M 71-73711 S^fe 3^011^ 

SSiSa(164)M ^!^% h 4^ ^Efe Si n\M%* ^ SiEh S^OI MHMM(166-172)g ^qCHI 3^^^ 
S 31EI7I [IHS01L MB (166)2J #q A^ MHM^(168)21 #q BMEh 90E iJHr^EK 0r^7hA|^, 
MgMM(170)2J CMEI- HHF^Dj , 0|E1*| IrS^ Tll^ohOI 01 012! Eh l§EH 71^21 PLLSF b| 

in^hoi ^^7h ai-^ ^2 soiiai ^ ^AiotioiiAi^ mm aiei2j saiisoi 7Haach 

^ 2ie oi^not tin. e^ b ^Aioii2j 4;n a^MQ s ^§2j ;h^2i £\±m ^mw\ z\m ^ 

a Ol S« (144)011 ^7h SU-AlljS^^ q?S0| *7S ^StHAI^ CH^« 7|£ 5! K|E^ 

AI-0121 ?|4^ Ei^ S-^AI^ 4 SID. 

E 4M S^ul-CH a^jSXI (148)011 [HuKfl ^7 r ^^S ^AUSW flSt!"D. XI S l§eM(174, 176, 
178 SI 180)£ l-^OI ^'^EIS ?|^ aOISx|(144)S^Ei i!2 B, C # 0 §! AM ^ 4>£!?JD. 5tt 01 
M ^ h 21 AI3 MHMe(194, 196, 198 S 1 2Q0)^¥E12j m^M 5^! S^^^ ^dttCF. 

733 MHMm(174-180)^^E12J m , z\= ^2J AND >1IO|M(182, 184, 186 S! 188)^ 53SEJ. Et!" 
AND 71101 3 'gJ^S^ ?|^- a 01 Sfl(1 44)2| Ais:# ^au^EIL AND 71IO|M( 182)011 CH^HAI^ C 
EF DM, AhO TOO|E(184)IHI CHtHAi^ -^^ D2h AM, AND Til 01 M C 1 86)011 IUMM= ^2 AEf^ 
2 BM, AND 71101^(188)011 CHoHAI^ iJS m i!S CM ^a^EK AND ?1I0|M^¥E121 OR 7||0| 

M(190)S ^^P-. OR 71IO|M(190)2J AND 71IO|E(ig2)S S^EIDj, AND 71IO|M(192)^ Etl" S 

^(single shot; 152) a^^^EI ^qM ^at^EK 

S i! a £= ^Ei(22)^^E12J a 2 (HI 2j^H ee|7|E|^E1L OI3J^ 715 M^lh ElE^j mm A r 0|2J 
7:1-7 h £? as:2l fi^ H §E§ ^ S^M, ^ E|E^ M^QI ^§2J gf( oj^| '»)&= 

715 MUM ^A1= UE^EK 

AND 71I0|M(192)2J AI2 M1IMM(194, 196, 198, SI 200)2] M^ SSSCK 

SB MM (194-200)21 q0, ql, q2, SI q3^ MBMM(174-180)^^ KIE^EI^ 21 01 21 CHI E a 
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0|&a1(144)£¥E)2| iJS: A, B, C D §0||A| tl ^Ist geiSfe lEIM^lAi (146)^ 

Ml!MM(194-200)2j q0-q3S EIM E r 2HEA|E[X| 3tS)0| 2]?H qOS IS HE|H ql, q2 q3£ 0 
^ S7IS-SQ. CD-BhAi MM (194-200)01 g^ii 901 SSEIS mUlM SJ^^S 
H = d^f l^M tttfV' UHOhCK ^^£S OSS M^OI ^1-01 (high)^h E|H, 0I22J ^hO| 
^(low)7|- EIH, LKJXI geig ^-EHS 8X1 SEh a*, XIII fi± £71 m *CHI> qlS t[U\J\ 212 
qOS ^°?[ E|H q22 r q3g #BIS SXISEh DiS 1^71- 21 7 H! S0|| = , q2^h ^hOl^h El 2 q1 
0| E|H, qO ^ q3^ S° ^EHS ^XIEIDI 0|B1tl 2r§^ JWHS 01 012 Eh £^2S £13 

CHI mi_|-2J *K)I tqt ±$\^t\~ QIEIt!" 2h§e '££H rotation)'^ £A|5PIE ti-Q. 

SHgg(174-180), AND 71101 M( 182-1 88), OR TilOIM(ISO) §! AND 71101^(192)71- £S EHDI90I £B|g 
AHDIM2] ^lZi-(span) LHOilA) 01*0) XI E^ SIOISPI [fflSWh qO-q3S slg 1/4 7 

SKlast quarter)* go*- £J*6J-0. OIE1SJ- OJSHHIAI mOIS UH ti" AH3ISOI TH A| El £ 3 

^S EJ-?E|71 IB SOL ^5 AK3IM2J "SIS 1/4 ^ZTS A]^ «§■ ils^J ChS"! CHI XI d r S £H 
2| ?Ia101I 5H§-EI^ £^(^, CH71 £ h EH)°l AKDIM2] 1/4 ^DI^Q. e 61 Al (HI Oil MEIv «4f 

£0l§-*l(144)S^Ei2] AjH A7|- 1^ iJ3|EIBL i!H A0UA1 ^2 BS £SMl£ EH3I9S ^2 A 

AI-Ols'EJ mm 1/4 ^ZtOiiAl »4mE* fllOj^lQ. £\± A0U1 ^2 BS EI-OISOI AJs: A2| s| 

g 1/4 TOMAI BMSfife 0I8£, B7I- ACH1 til^H 90£ ^2 A AhOIM^J S3 1/4 =? 

^^ goj- A a ^2 ^°(^, EH 71 ^-EH EI7I till SOI Eh 0|2 r OS7CTS B7I- § 

s ±^ AiqEI^ 3°, ^5 BOH Ai AJs: C3 £S*fe EFOIS^ B2J s|g 1/4 ^Z.KHIAi 

m «oieidi, oiEitr sfg^ tii^udi oichsd. 

AI-011 71^ LHOilAi ^E^e EI-OISM HIOIoPI MB MM (174-1 80), AND ?1|0|S (182-1 88), 
OR 7UO|M(190) m AND -fl|0|M(192)2| =^ £ 4CHI ^AIS ^§ S^j §4J- g £ 5CHJ EAfB d 

Eicia# na^s^j oi^hi 4= ^ef. oiim moi cs^ei ds ^^ r ^ Ei-oise na 

5^|S tfD, E 501 Al, if 612:71- All °l?hEPI 3 Oil 6!s BIEI«B|A|(146)3 
BQ, a ^(154) Aj^M ^El7l5r~ EIXI1 ^E1 (22)S¥E12|-£!££ 2 *S3t| (20)011 
2\m ?I^t:|-(HI ^^EK [0EI-A1 E 5CH1A1 . S i! Ail ^ffiH ej^^Q^ 21 S 71 ^ S 

cm mm mm ai-oi^i zistw ^§^1 stii 9.nm £2m%.?\ wsm ^ 

nm ^ai?ipi ^ dsbj sekdi ^aui-Cr^ 21m sai^ck 

bj-g-^jtJ- ^AlOllOilAi, S 4?(154) d5r Z_^^S °|7 r £!EK OIM a^OI 2^ 

2!#EJ- Hh£r ^"01 715 M^Oil CH^H AhM 6!2:7h ^l^j^S Hg^J ^Eh^ ?>7I [IH^OICh. 

^S-OI R^E|7|^ tm*_K £J if >J5:2J 2j7f0i| 2JuH 5A|EI^ b|-2|- ^"01 5|g ^3:2J 

gEixi(giitch)M mst^m £&m ei-ois^hoi: e boiiai, a ^ d^^i- ah *jeh e!7!-Eis ^zr, 

SO|XIXI°H a is 0^ OlSul EK HE1HS 0| ^^i"£J iJs C£|- iJs D7|- 

AlZMlh ^X|5|-X| ^D|, [Q-EI-A1 0|Bi^ mm ^i^Qil in^e ^E*|EK [!>EhA| E 4^J ?| 

^ ^qS-Al(148)^ 5rL!-2J ^ ais^^OI OI-LIEI- 1^2] ^EH Oil gBmOl Eh0|°i# ^^o^ S 
SStt^Q. M^e^(174-180), AND WO|M( 182-1 88) S OR ?il0jM(190)^ XI^Ei ^SSh^ HFE|- 

g-oi mm aj-ehoii g&SFS ei-oism s^ie aii^^ci-. aj^ cs^ei a i 5; dshi fi 1 ? 

a « AJs Hl-S SjSOiL ^ ^2 q27!- °J7rEI^ AJ2 q o, qK ^ q3^ °J7|-EIXi Sr^Eh. (SEIM 
S!A|(146)7|- ^^g^S a_|3£ CM AjEHn^ 511 ?S10)ufe 2101 ai^ q 20|°S 012*^ bEI^^S 
□lofll 4= SiEr). i!2 q2^J °]7h 3! 01 Oil ^^E|^ ai^ d^J e]7|-0il eS^hOI, M^MM(178)^ AND Til 
□|M(186)2| a^OI EIS tqf e!7h*C|-. S if Ajs;^ ei- Wm =o|. oi^^q. ai^ B , C, 

D, 5! AM 4AJ5fe §^^^(174-180)011 ^^H ES^! XI 2 Oil £!" A|-OIM§& S!7|-E|^ S if d 

21 QSra, OIM^I ItJ-CHI 2|t|, 33 SaAI^IES oje^i aj aj^OII SH*KM Arg Ajs 

MHMM(178)°1 m^O\ 2J7|-E|^ ^Oil^ ^01 E t!" Al-OIM §^ aj^ qO, ql q30| oi7hE|X| 
UH^OiL EFE MHMM(174, 176 180)^1 °]7|-EIXI Sjr^EK KFEhAi ai^ q27|- °J7|-EI^ 

AND 71101^(182-188) gOilAl BXI AND 7ilOI^(186)°»"OI m^ tt±m °I7!-W ^ 4!S q2 0121 

(HIE, Lm 27\\S] ajs: A2h ai^ B7h AND 7ilO|M( 186)011 S^SEI-. AhS AJs^J ?|ak fiH^OiL ai^ 
Aa^ ajh AJ5: C AfOIM^J 5|g 1/4 ge.H0IIS.l- §AIM °]7^EK CP-EhAI M^IMM(178)0il ejuH 7HI Oi 
E|^ Um &OI AisM XI2A|?1 ^sei 0| g a Aj^. A g ai^ B ^ I 

A|E1~ ^"01 Ai2 C7f X|A1HJ *h AFQIM S sl^ 1/4 ^ LHOil S^&il^ AND 71101^(186)^ 

AND 7ilO|M(186)2] 5301 °^E|0) XJ-ai^I °J7hohS, OR 71101^(190)^ 01011 eSSKfl XI-AJ^ § 

ei^ffira. trai ei7i-Ei^ or 7iioiM(i90)^Ei°i a if(t54)°i Ai^oii ga^hoi and tiioi 
^(i92)~ xi-aiej m*^m ?i7mn f m tiioije(192)°i mumm&mm ^eitiui-oi q3m e> 

TOU, §i!gM(198)M ^EITI^FOI ^ q2M °j 7 h^Hl (de-assert 2J7hE|^ q3 Ai^Ojl gS^I- 
Oj, ^EIM^IA|(146)^ Aj2# ^§1-71 ^ItH d2 C^^Ei aj^ ^?|g^EK 

A|2 COilAI ajs d^2) SS-011 CHt!" MM (174-1 80), AND Til 01 M (182-1 88), OR 

71101^(190) ^ AND Til 0|M( 192)71- SOISfl (144)21- ^^^hOI aieh£| AhOlM 7\& LHOilAi ^^fz 
EGOISM Ail Oj^^ ^gl UE^EK ^7 1 21- D^FXIS 4 h 7| ^A|01l S £3# ai^ AOilAi aj^ b 
^, Ajs BOilAI ajs eg, Aj2 DM Ai AJ2 A^ ^mfr EhQISOl AilOiEl^ OioHW 4= 2iEK 

E 6M S^hCfl E|EFO|Di(154)01l CH^hOt *^5]SS 8«SW «8ttO. (^Oi E|E|-0|EH "fe ^EIM^I 
A1 (146)011 2JuH m^\~ mm ai^EJ ^ ^^(skew)M ^A|5|^ 7|^M SAm r 7| £|UH AFMEICfl, 
71 ^SS«| (14)2| OlEi 7rX| 9S ^XJ-Oil 2|tf Sfe^oj 7)| 0 |g IhgOflAI Egj§ 4 StCr). § 

EIMS|AI(146)^Ei2J aieh£i flu Ajs:^ XI 3 MHMM(72, 74)21 AI3 ^j^H^ 

EK ^EIM^!A|(146)S¥Ei #^ ai^EJ 2UH21 ^I^P 71-XIS, ^5!7| (12)^¥E12J ^ ai^ 

Ml, l MM(72)E1 S^£g g^EIDI, Aill Ai^Oil CH^H 180E21 ?|a^# 71-X|^ ^S7|(12)2j ErE 
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ai^^ mmmmat)^ mm sj^aM s^q, ?i# aai3«(i46)£*Ei2i q o a q2 22^ mm 2 

D, I*, qO S q30| NOR 71! 01 M (82)01! S^EIH 271 NOR ?1I0|M2J #^0| HEIMq A1 (80)M £^EI7| 
[ID SOIL qO E^r Q30I °!7|-E|S ^Elgq Ai (80)00 2|*l MgEM(74)2J ^qOI #^£IH qQlh q30[ Oi^ 
mUE £]7hE|A| S^aS 1 El M^JAi (80)011 ^tfi MUS^(72)2J ^01 iq^!Q. 

OJE1 7hAI 222j 0 |Ah Sh £i EhOISM UEH-H= £ 52J EK3I3E1 *S*F01 EIEFOIDI (154)2| ^£CHI CHtt 

w^m o\tm ^ sack e 5m ««, Eroiasy °y okehoii ^ai^ hfei- iroi aEissiAi(i46)2i 

ds:^ «#SOIS*l(144)S*EiS| 22 A°^Ji ON 2|*I SSH OH, |EI|0|A| (146)01 2|fll #^E| 
~ 1^2] £ZI A|§£ EK)I9E£J SSWOII EA!£j BIB 71 (12)2| 2£ 222] m& CHIAI2F BiaiSfe 51 
0| OI^SjOIEhfe 2* iT 4* aa. QIS- DH^WS lEIM^iAi(146)2| #q 2271- o,^ 201^*1(144) 
S^B|2j 22 B a 22 DOii 2jsH SSI IIL a El M^iAi (146)0)1 2|*H 0^EI = 1^2J S3" Al§£ IT 
2^1(12) 22^1 2£ (HIAI2F STltKlK AI2 MSMS01I ^ 1EIM^(146)2J #q 22BJ 

EIEHDIS^ SE|93|A1(146)2| M^OI ^ AS! d2 CtHi 2|fi| g^E| = 3^011^ ^271(12) 222j a* 
S Oil Al Oil 2j£H SSEICHOt oW, gEie^lAl^ ^qOI 22 B a D01I £^E| = S^Oil^ S2 
7|(12)2| 222J ai.£ chi X| CHI 2jtH ■«SUO(Ot t*D. 

SEt!" 22 q00| SI7I-EI3, A7I- SEIgaiAl (146)011 ^oH MSD. d2 q27|- °]7hEI2 22 C7I- S 
El MS! A1 (146)011 2JoH §^£!EK COEhAI d5 qO 3! q2 S^7|- 2J7|-E|X| Sfe 3^011 = 22 B E^ 2 
2 D7h «qaa. EA|£! Uh2J- SfOI E| EI-0 1 CH (154)011 Ai 22 qO a q2M A»*HM - BIEIMAI 

71- MgMM(?2. 74)aM^E12] #q 22M 2^ofe XIIOj^LK 

£ 7011 EAIS SEEKS CIAI1 U El (22)011 l\\o[0\ ^7^^^ ^A1lo|->1j ^StJ-Q. £ ^A|0117h 

^7|(12)M £ 12J mm ^ Al^gjM 01-01 3S = SA1IAI El- m^t* QOI(die) ^01IA1 4 

SiEfe SI OI^HuHO^ DEi (22)011 CHSKM SS^S. DOIM *ll£^ #01, SI AI^EI (52)71- SISEI 

01 MO\ SS(EA|E|X| 98)011 21^H EilAI^EI ^01IA1 dl^M flStHIK nEISKM EilA|^E1(52) 
2J Hl^2j ^E1(22)2J f=y# ggo^QL 01011 CHtBAI^ OFdHOIlAi £3ttflK 

A|^M E||A|^E1(54)^ fflStW £!7^ QOIEI ^^(EAIEIAI »S)M 7^EK E !2| 
SfSa (20)011 2]tH EIE^ M^OI 7IS M^m ^i!C^ 210| 2^E|3, 2^§x|(20)^ Al-^ 
aiAI^EI (54)011 ^51 SJ7rerD. Al^^ y X|^E1 (54)fe UIMM EI51!3h01 47|»aQ. 2!7hS ?! 
^ a»5fl(20)2| Ai^M ^ K|E u Jj M^°J ^ MOIS01I CH«K3|, A| = M E0X|^E1(54)S °i 
71-^1 ^j^ UIOlEi HIMM AlEMAI^jQ. II El 5 1-Q1 K|E^» M^0| 712 mmm ^A1H AI^Ol S^hS, 
AI^M aiA|±Ei(54)^ g7htfe °J7^ HI MB] V^^Q. 

AI^M &1IA!^E1(54) a ^§7|-3 HIM Eli A| ^E1 (52)EF N 2#£ h A"l(56)= AI^M &1|A|^Ei(54) a 

i§7hfe HIM. EUA|^Ei(52)CHI °]7^ HIM2J ^1 AI^M 5{|A|^E1 (54)011 °17hS b|M2] 4= 

71- Z&§7|-^ HIM EIIAI^Ei (52)011 217^ ^>M ZLmV= 3^, N 2^*1(56)= M^ME(58)Sh 
AjsM °j;fKK EIE™ M^2J ^ At-OIMOI Mil MM (58)^ 2J7I-E1H Si^ N 3^^1(56)^ 

^E-IBJ Ajsoii gasrKJI ai^s °I7F*CI-. MUMe(58)Bi ajs^ A |^M Ej|A|^Ei(54)M K| 
E^IEIOi E^ HIMe aSt!Q. 3E|*HM H a«SW(56)2| #q AJ^7^ EliL>E|H, K|E^ SHJ- 
2] *7h A^OIMOIlAi MH#M(58)2J g^OI EI»SCh 

E*> Me#E(58)2j aq Ajs^ E 4011 EAI&! ^1^ gS&x|(148)2| S ^ ^2:011 SSSQ. [Q-EI-A1 
K|E u -tj M^2J E^S AhOlM goi- M^MM(58)Eq °J7^EI3, 2#SS(148)2| a 

MEITiUhCfl (14)71- s7|5hthEK 

Hh^Sltl ^AIOIIM g-^Kfl & ^32] &@ a S-flOll [Ho 1-01 ?HA|§|-aC|-. B 71 a MOfOilAI B&?\ AI 
71-2 AhEhS s g«o| jhai LH^2J S^M 01^^ Eg 01 Ei ?|-A| MMmm ^ SiCK [QEh 

AI £ a 9 All AI 01 7|s£! ^MSIS! S EH Oil El AlltlEIAI Sr^EK aula H ^§ 

^H^IOII Ll-Ej-Ll- 51= ¥ ^ h S21 §Aj^ ^o, LH Oil t^El^aM 4= Si^ B SA| LH^OII CHSI 

CH°N A §, a 5§ii 4^ S!EK 

b ^ h S2j ajsm ?i^ gois ei-e asm [HatJ-aM/W 7i5 m^oii cHti mm 

$\<g stnm s^Ai7in, s#t>- ch7i ^^oi &mei^ oiEiti- chi-117^ ^ohEm ^g^asAN amsj 

AisM Cm dsM CHSilufe 2° 011 Ef£»m^ 22011 CH^I ^±M?10^ SOI Eh Etl i 

g 2^21 HhM ^12 2^011 ajuH £^EI^ M^OII ^1 01 CH ^71 4g 23:71- ^OIE AI-0IM Ol4 h ^ 

01011 §S§I-01 £ h 7l 2s CHai7|- OI^CHAI 2^7h QB 22M CH^ill 1 UH ^ufe LWM 
S-XltlEK 

W7 i?4y 

1. 22M yj-SCHI SiOlAi, 

a) ^4=2J 2s^¥E1 ^01 A|^ 2sg X1I1 25:M S^ufe E^l: a 

b) mm 22^ 7i5 Ami2j s-±Ai7i7i z\tw, &?\ aim 22 

1 7JI1 22011 CH^H £l£ h 20IEIH ^7| M^2J 22M^E1 201 Ai^ A1I2 2sM 
EH Sil (subst i tut i on) - 01^1 Ai CHfl= 271 91 22 SI 7312 227h CH7I g-EH°! ^^Ol Basi- 

9 01 Oil ggtl-OI oi^ois-m~ E^l 

s st^fe mm 22 ^-s . 
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«W 2. fill*™ SJCHAL 

291 eh*pi- 4^1 omo\\ &\ M2 ti±?y sjoie « ahdib Dig- wasra opine sekhoi oi 

^CHXI = m ^, 

3. HlltHHI 2UMAL 

#71 SI 2 312 ai^CHI CHoll ?|# 20IEIH #71 £j2:£¥Ei ^OiAl^ 313 £123. 

CH a (siibst I tut i on) - 0J7I AJ EH Sic #71 312 4JS: §j 313 £13:3 1- CH7I #EH£J ?Z!0| gTflfttS 01 W S 

bskji oi^ois-ai-^ «s stwfe iis »«. 

4. X03UOI 2UMAI, 

#71 313 £!5S2J #71 311 #71 312 CHxiJtJ* *, #71 313 £!s:7h ™01E » AK3I 

M 0I# ifaul-E Dj7IOti£ SS&HM OI^OiAl^ §S »ffl. 

5. mm ^si saw aou-i, 

a) ^£°J flSSMI ^CHAIir ii Aisg 311 iJ^M S2ofe 4*9; S! 

b) mm 71 s mm ai-oisj s^ai3?|7| ««, #7i 311 g #71 311 ^ 

Oil CHsfi Sl# aOIEIJl #71 ^4=^ AJsi^Ei ^chai 

£ 312 ajsl^ CHI (substitution)^^ ^B-DI7|Ai CH*il #71 311 ^2 S 312 ^J^ 

7h eh ^1 s-ehs ^zrai irasra oiw sew- 
m itrn^ i!s S3 s-xi. 
^^6. hrhh skmai, 

#71 chjii ^boi Ai^g mi ai^s §^*t ^qii #?i a2 d^i- ^oii » ai-oim oi# araara 
o\?m\s. sa«£ #^ ij^ £^ a». 

g^7. nSttH 5U01 Ms 

#7 1 312 ajs:^ #71 312 Aj^oj] [HtH £|# go|E|J2 #7| dsS^EI ^0]A|^ 313 

CH*II (substitution)^ 4=B"-017|Ai CHI 4^ #7 1 3I2 S! 3I3 t!S7J CH7I #EH2J ^301 ^ h 

^§1-3 OICHI SBtt- 

M ^71-S Sttffe S«. 

8. TiflTtHHI SICMAL 

#7 1 3|3 d^^Sl Qlfl ^BOI #7| HI 312 £Js:^ CHSI?]- W, #71 313 ^Oii tt AfOI 

1 01^ COCHIN ggtfe iJs S-Al. 
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